Objective: We investigated the prevalence of childhood adversity among healthcare workers and if such experiences affect responses to adult life stress. Methods: A secondary analysis was conducted of a 2003 study of 176 hospital-based healthcare workers, which surveyed lifetime traumatic events, recent life events, psychological distress, coping, social support, and days off work due to stress or illness. Results: Sixty eight percent (95% CI 61.1-74.9) of healthcare workers had one or more experience of violence, abuse or neglect, 33% (95% CI 26.1-40.0) before the age of 13. Compared to healthcare workers who did not experience childhood adversity, those who did reported more recent life events (median 11 vs. 5 over the previous 6 months, p < .001) and greater psychological distress (median score 17 vs. 13, p < .001). The relationship between life events and psychological distress was not linear. Most healthcare workers without childhood adversity (73%) reported a low number of life events which were not associated with psychological distress. Most healthcare workers with childhood adversity (81%) reported a higher number of life events, for which the correlation between events and distress was moderately strong (Spearman's rho = .50, p < .001). Childhood adversity was also associated with more missed work days. Each of these outcomes was higher in 22 healthcare workers (13%) who had experienced more than one type of childhood adversity. Conclusions: Childhood adversity is common among healthcare workers and is associated with a greater number of life events, more psychological distress and impairment.
. Although workplace characteristics that influence stress have been identified (Aiken, Clarke, Sloane, Sochalski, et al., 2002; Kivimaki et al., 2004; Spence-Laschinger et al., 2001) less is known about individual differences between healthcare workers which contribute to the impact of stress. Identifying the determinants of healthcare workers' resilience or vulnerability to life stress may lead to better individual health, and in turn enhance patient-provider interaction and quality of care.
The purpose of this study is to investigate individual group differences in stress response and psychological distress among hospital workers. In particular, the purpose is to determine (i) the prevalence of adverse childhood experiences in hospital workers, and (ii) if the experience of childhood adversity affects how healthcare workers respond to contemporary stressors. We expected that childhood exposure to trauma or adversity would result in vulnerability to stressful events later in life. Thus, based on a diathesis-stress model, it was hypothesized that healthcare workers who had experienced trauma or adversity as children would experience two adult outcomes that demonstrate vulnerability to stress: (i) a steeper slope of the correlation between adult life events and subsequent psychological distress; and (ii) more days off work due to stress or illness. Because it has been reported that exposure to multiple types of childhood trauma is highly predictive of symptom outcomes (Finkelhor, Ormrod, & Turner, 2007) we also investigated the impact of experiencing more than one type of trauma.
In order to measure the prevalence of childhood trauma in healthcare workers and to test its impact on stress response, we performed a secondary analysis on data that were originally collected to determine the psychological impact of the Severe Acute Respiratory Syndrome (SARS) outbreak on hospital workers (Lancee et al., 2008; Maunder et al., 2006) . The Impact of SARS Study took place in Canadian hospitals 13 to 23 months after the 2003 outbreak of SARS. It included several variables that are relevant to the purpose of the current study, including measures of lifetime experience with trauma, life events over the 6-month period before the study and measures of subjective distress and occupational impairment. The study also measured ways of coping, social support and subjective response to stressful events, which are possible mediators or moderators of stress response that could also be affected by childhood adversity.
It is important to emphasize the special characteristics of the people who participated in this study. Much research on the effects of childhood adversity has been conducted on clinical populations or in the community. The healthcare workers in this study, on the other hand, are neither selected for having health problems, nor are they necessarily representative of community norms. On the contrary, it is possible that these individuals are self-selected for resilience to stress, since they are all working, have persisted in healthcare work for many years (a median 20 years of healthcare experience) and have continued to work in their field 1-2 years after their SARS experience.
There have been few studies of the prevalence of childhood abuse and adversity in healthcare workers (deLahunta & Tulsky, 1996; Diaz-Olavarrieta, Paz, Garcia de la Cadena, & Campbell, 2001; Gallop, McKeever, Toner, Lancee, & Lueck, 1995) . In considering whether healthcare workers are representative of their communities with respect to their exposure to childhood adversity, at least two career-selection biases should be considered. First, it is possible that there is a force of selection in healthcare careers. Healthcare professionals have successfully navigated "filters" of personal vulnerability in order to complete post-secondary education and maintain a career in a stressful workplace. Since severe childhood adversity is associated with a number of consequences that could disadvantage a person in these challenges (Horwitz, Widom, McLaughlin, & White, 2001; Spataro, Mullen, Burgess, Wells, & Moss, 2004) there may be a selective pressure that, if acting independently, would result in a lower prevalence of childhood adversity among healthcare workers than is found in the community. The second possibility is that the experience of early life adversity influences an individual to wish to work in the healing professions (Jackson, 2001) . It is consistent with this idea that while childhood maltreatment generally increases risk for mental health problems, a substantial minority of maltreated individuals have no such problems as adults (Collishaw et al., 2007) . Ten percent of nurses with a personal history of childhood sexual abuse have indicated that their abuse had at least a moderate impact on their decision to become a nurse (Gallop et al., 1995) . The latter force, acting on its own, would result in an elevated prevalence of childhood adversity in healthcare workers relative to the community. These are not mutually exclusive possibilities; it could occur that both selective forces and an influence toward a career in healthcare both influence the career of a given individual, and that individuals might differ from one another with respect to the influence of childhood adversity on career choice. Finally, for some individuals, the experience of childhood adversity may be irrelevant to career choice.
The Impact of SARS Study database allows a more detailed examination of the link between childhood abuse or adversity and current distress in healthcare workers than has previously been reported. Although the Impact of SARS Study was designed to determine the psychological impact of an infectious outbreak, not to determine the prevalence and impact of childhood adversity on healthcare workers, in the absence of more definitive studies this data provides a useful window on this question, and allows for provisional hypothesis testing.
Methods
The Impact of SARS Study took place in Ontario, Canada between October 23, 2004 and September 30, 2005 in nine academic and community hospitals in Toronto and four in Hamilton. The Impact of SARS Study was designed to determine the psychological impact of an infectious outbreak on exposed hospital workers. Therefore, the population sampled included nurses in medical or surgical inpatient units and all staff of intensive care units, emergency departments and SARS isolation units. This study was approved by the Research Ethics Boards of each hospital.
All participants (n = 769) completed several self-administered instruments. Of these 769 participants, 179 (23.3%) were willing to complete a second survey, which included a self-administered survey of traumatic experiences. The second survey was completed a median of 9 weeks after the first survey (interquartile range 7-14 weeks). Because all 769 participants completed a survey that included demographic data and measures of distress, burnout, posttraumatic symptoms and behavioral impact of SARS, there is extensive evidence that demonstrates that the subsample (n = 179) does not differ from the full sample (n = 769) on psychological measures (Lancee et al., 2008) . Furthermore, we have previously reported on a comparison of the participants in the full sample to non-participant healthcare workers, which demonstrated that they do not differ with respect to in age, job type, years of healthcare experience, or overall subjective impact of SARS on their lives (Maunder et al., 2006) . Three subjects did not complete the trauma questionnaire and were excluded from the current analysis. Of 176 participants, 159 (90%) were women. Twenty-four (14%) were single, 132 (75%) married, and 20 (11%) separated or widowed. Most were nurses (n = 142, 81%) with the remaining divided between a number of clinical (n = 18, 10%) and non-clinical (n = 16, 9%) jobs. The mean age of participants was 45 years (SD 9.4) and the mean duration of work in healthcare was 20 years (SD 10.3).
Lifetime experience with adverse events and trauma was surveyed with the TSI Life Event Questionnaire (Miller, Veltkamp, Heister, & Shirley, 1998 ) a 19-item questionnaire that surveys exposure to a broad range of potentially traumatic events and the earliest age at which each exposure occurred. Recent life events were counted as the sum of events reported over the previous 6-month period using the Responses to Life Events Scale (Marziali & Pilkonis, 1986 ) modified to provide a checklist of 120 common life events in the areas of job, school, finances, personal relationships, family, health, losses, injury, violence, children and pregnancy, and other experiences. In this sample, the number of life events in the previous 6 months was non-parametrically distributed and skewed toward zero.
Current psychological distress was measured with the Kessler Psychological Distress Scale. The 10-item scale (K10) has been found to discriminate between cases and non-cases of SCID-diagnosed DSM-IV psychiatric diagnoses and to show consistent psychometric properties across sociodemographic subgroups (Kessler et al., 2002) . In this sample, the K10 was non-parametrically distributed and skewed toward the minimum score of 10. The reliability of the K10 (Cronbach's alpha) was 0.92.
Perceived social support was measured with the Medical Outcomes Study Social Support Survey, which was developed based on the responses of 2987 patients to the Medical Outcomes Study. Nineteen items measure the perceived availability of others to provide functional support if needed. The sum of these items correlates with measures of loneliness and family dysfunction and is distinct from measures of mental and physical health (Stewart et al., 1989) . The survey also asks for the number of close friends and close relatives "you feel at ease with and can talk to about what is on your mind." In the current study, perceived availability of support was non-parametrically distributed and skewed toward the maximum value. The reliability (Cronbach's alpha) of perceived availability of support was 0.97.
Coping responses were measured with reference to coping with the SARS experience using the Ways of Coping Inventory (Folkman & Lazarus, 1980; Folkman & Lazarus, 1988 ) a widely used instrument which yields eight subscales of coping strategies. The eight factor model has been supported in clinical and non-clinical samples (Lundqvist & Ahlstrom, 2006) and the reliability of the subscales across many studies has been adequate (typically 0.60 to 0.75) (Rexrode, Petersen, & O'Toole, 2008) . Relative coping subscales (raw subscale score divided by total Ways of Coping score) were calculated for each of eight subscales. Relative scores remove the confounding influence of the intensity of distress experienced following SARS from the analysis of the types of coping which were used. In the current study, internal reliability (Cronbach's alpha) for coping subscales was problem-solving 0.73, seeking support 0.73, positive-reappraisal 0.77, distancing 0.68, confrontive coping 0.68, escape-avoidance 0.74, self-control 0.66, and taking responsibility 0.65. Coping through problem-solving, seeking support, positive reappraisal, confrontive coping, and self-control were normally distributed. Coping through escape-avoidance, accepting responsibility (self-blame), and distancing were non-parametrically distributed and skewed toward zero.
The number of work shifts missed due to stress or illness over 4 months, according to the participant's self-report, was used as a proxy of functional occupational impairment.
Analysis
Because we were interested in the impact of experiencing childhood violence, abuse and neglect on healthcare workers, we grouped the items of the TSI Life Event Questionnaire into those related to experiencing or observing violence, abuse and neglect (11 items) and those related to other types of exposure (7 items: experienced war, disaster, loss of a significant other, exposed to or experienced a life-threatening illness, felt responsible for another's death, heard about someone else's abuse). Multivariate ANOVA confirmed that the violence, abuse and neglect items were significantly associated with current psychological distress (F = 3.55, df = 11, p < .001) and that the items not related to the experience of violence, abuse and neglect were not associated with current psychological distress (F = .64, df = 7, p = .72). The latter were not included in subsequent analyses. The nonspecific item "other" was also excluded.
The prevalence (mean and 95% confidence interval) of each category of traumatic experience was calculated for each item during two periods: lifetime and at age 12 or younger. Items which could occur at any age (e.g., "experienced emotional abuse") were assumed to occur at age 13 or older if the earliest age of occurrence was not reported. The item "experienced domestic violence, physical abuse, or neglect as a child" was grouped with events occurring at age 12 or younger if no age was provided. Polyvictimization has been defined as the experience of 4 or more categories of childhood adversity (Finkelhor et al., 2007) . In our sample, the occurrence of 4 or more categories of adversity before age 13 occurred in only 6 subjects (3.4%) and so to explore the impact of experiencing multiple types of adversity we categorized into subjects into 3 groups: no childhood violence abuse or neglect, 1 such event, more than 1 such event. The impact of multiple types of childhood trauma exposure on distress and on life events was tested by Kruskal-Wallis test.
Differences between participants with or without childhood adversity with respect to current distress, coping, social support, subjective response to stress and recent life events were tested by Student's t-test or by Mann-Whitney U-test. Univariate relationships between current distress and potential covariates of its association with childhood abuse (age, gender, ways of coping, and social support) were tested with parametric and nonparametric tests as appropriate.
We planned to test the hypothesis that the slope of the correlation between recent life events and psychological distress is steeper in healthcare workers with childhood adversity using regression analyses (Frazier, Tix, & Barron, 2004) . However, the curve of the relationship between life events and psychological distress was nonlinear, with a slope significantly >0 present only at higher number of life events. The univariate relationship between life events and psychological distress did not differ between groups along this steeper portion of the curve (comparing the between-groups difference in Spearman's rank-order correlations using Fisher's z-transformation), which precluded further testing by regression analysis.
We tested the hypothesis that childhood history of adversity would be associated with functional impairment by comparing the days of work over the previous 4 months due to stress or illness (as reported by participants) in the healthcare workers with or without childhood adversity using a Chi-square test.
Central tendencies of parametrically distributed variables are reported as mean ± standard deviation and of nonparametrically distributed variables as median and inter-quartile range. Statistical significance was set at p < .05 (two-tailed). Statistical tests were performed using SPSS 16.0 for Windows (SPSS, Chicago).
Results

Prevalence of violence, abuse or neglect
Over their lifetime, 120 healthcare workers (68%, 95% CI 61.1-74.9) had one or more experience of violence, abuse or neglect. The first experience of violence, abuse or neglect occurred before age 13 in 58 healthcare workers (33%, 26.1-40.0) ( Table 1) . Observing or experiencing sexual violence, sexual abuse or rape was reported by 28% (22.3-35.5) of healthcare workers, with 9% (5.7-14.3) reporting that these experiences occurred before age 13. Sexual contact before age 18 with someone who was at least 5 years older (whether a family member or not) was reported by 22% (16.2-28.3) of all participants and 21% (15.7-28.4) of female participants.
The relationship of childhood adversity to coping, social support and subjective response to stress None of the eight subscales of the Ways of Coping inventory (with the stressful event designated as SARS) differed between healthcare workers who had or had not experienced childhood adversity (all p > .10, values not shown). The perceived availability of support was lower in those who had experienced childhood adversity (median = 77, inter-quartile range = 63-90) than in those who had not experienced childhood adversity (median = 83, inter-quartile range = 73-92, p = .02). The total number of people available to provide support did not differ between healthcare workers who had experienced childhood adversity (median = 6, inter-quartile range = 4-10) compared to those without this experience (median = 7, inter-quartile range = 5-10, p = .29).
Participants were asked to provide a more detailed description of the one stressful event that they considered the most important in the last 6 months. Healthcare workers who had experienced childhood violence, abuse or neglect were significantly more likely to report that they responded to the recent event with feelings of anxiety or fear, discouragement or hopelessness, and by feeling overwhelmed or helpless ( Table 2) .
The relationship of childhood adversity to adult life events and psychological distress
The number of recent life events was higher in healthcare workers who had experienced childhood adversity (median 11, inter-quartile range 7-16) than in healthcare workers who had not (median 5, inter-quartile range 4-10, p < .001). Healthcare workers who experienced childhood adversity also reported higher levels of psychological distress (median 17, inter-quartile range 13-24) than those without childhood adversity (median 13, inter-quartile range 11-17, Mann-Whitney U = 2225, p < .001). Figure 1 illustrates that the relationship between life events and distress is nonlinear. The relatively flat curve in the lower three quintiles of life events has a slope indistinguishable from zero (rho for quintiles 1 to 3 = .12, p = .21). The curve is steeper over the higher 3 quintiles (Spearman's rho = .44, p < .001). The slopes of these two portions of the curve are significantly Figure 1 . The relationship between number of life events in previous 6 months and current psychological distress in healthcare workers with and without exposure to childhood adversity. Significance of difference in distribution Chi-square = 20.5, df = 2, p < .001. different (z for Fisher's transformation = 2.53, p < .05). Furthermore, there are disproportionately more healthcare workers with a history of childhood adversity on the steep portion of the curve (Chi-square = 25.9, df = 4, p < .001). As is illustrated in Figure 1 , 73% of healthcare workers without childhood adversity report recent life events in the bottom three quintiles, where the slope of the relationship between life events and distress is not significantly different from zero. On the other hand, 81% of healthcare workers who experienced childhood adversity report a number of life events that is on the steep portion of the curve, in the top three quintiles. We tested if there was a difference in the slope of the correlation between life events and distress in the upper 3 quintiles of life events, where the relationship between life events and psychological distress is not flat. In this region of the curve, Spearman's rho in healthcare workers who have experienced childhood adversity is 0.50 (n = 47, p < .001) and in those without childhood adversity is 0.32 (n = 57, p = .02). These two correlations are not statistically different (z = 1.07, p > .05).
The relationship of childhood adversity to occupational impairment
Eighty-five healthcare workers (48%) reported that they had taken at least 1 day off work due to stress or sickness in the previous 4 months. Table 3 demonstrates that missed shifts were more common among healthcare workers with a history of childhood violence, abuse or neglect. Forty-one percent of healthcare workers exposed to childhood adversity reporting having missed 4 or more shifts in 4 months compared with 14% of workers with no such exposure.
Exposure to multiple types of childhood adversity
Twenty-two healthcare workers (13%) reported 2 or more types of violence, abuse or neglect before the age of 13. Psychological distress rises along a gradient from healthcare workers with no such events (n = 114, median 13, inter-quartile range 11-17), to those with 1 type of adverse exposure (n = 36, median 17, inter-quartile range 12-21) or more than 1 type of childhood adversity (n = 22, median 19, inter-quartile range 14-28, Kruskal-Wallis H = 15.0, df = 2, p = .001).
The number of types of childhood trauma exposure is also significantly related to the number of recent life events reported (Kruskal-Wallis H = 22.8, df = 2, p < .001), with the median number of events reported being: no childhood adversity-5 events (inter-quartile range 4-10); 1 type of adversity-10 events (inter-quartile range 6-14); 2 or more types of adversity-15 events (inter-quartile range 8-23). The slope of the correlation between life events and psychological distress in healthcare workers with 2 or more types of childhood adversity was 0.64 (p < .001).
Multiple types of exposure were associated with greater occupational impairment measured by sick days (Kruskal-Wallis H = 21.8, df = 2, p < .001). The proportion of healthcare workers reporting 4 or more sick days in 4 months was 14% in those with no childhood violence, abuse or neglect, 33% in those with one type of adverse childhood exposure and 55% in those with two or more types of adverse childhood exposure.
Discussion
Among healthcare workers who participated in the Impact of SARS Study, the lifetime prevalence of trauma and adversity was 68%, with 33% reporting violence, abuse or neglect that first occurred at age 12 or younger. Although these numbers appear to be high, one must consider how this prevalence compares to rates of abuse and neglect in the community and in other groups of healthcare workers. After a discussion of the prevalence of childhood trauma, we will discuss how this exposure is related to the current state of these healthcare workers.
Most studies report the prevalence of particular types of adversity rather than taking a more global perspective (Finkelhor, Ormrod, Turner, & Hamby, 2005) . As a result, comparing the current results to previous studies requires assessing different aspects of adversity separately and parsing the data to match the aspects of adversity measured in other studies as nearly as possible. We compare the prevalence of adversity in female healthcare workers to female community samples, because the confidence intervals on prevalence in male healthcare workers are large, due to small sample size.
With respect to childhood sexual abuse, in our study sexual contact before age 18 with someone who was at least 5 years older occurred in 21% of female participants (95% CI 16.0-28.0). For comparison, the Ontario Health Supplement (OHS) survey was an epidemiologic study of childhood sexual and physical abuse among 9953 stratified and randomly selected members of randomly selected households in the same Canadian province as the current study (MacMillan et al., 1997) . As in our study, the OHS used a retrospective self-report questionnaire. Participants reported the occurrence of an adult exposing themselves, threatening to have sex, touching the sex parts of your body, or trying to have sex with you or sexually attacking you while you were growing up (with no age range specified). The 95% confidence intervals on the prevalence of childhood sexual abuse were 12.6-18.0% for women 25-44 years old at the time of the survey, and 10.0-17.6% for women 45-64 years old. Although the use of different questions precludes a precise comparison, the 2 studies have overlapping confidence intervals. The confidence intervals on the prevalence of childhood sexual abuse in females in the current study also overlap with those in a major American epidemiologic study using a different question (Vogeltanz et al., 1999) . Since the confidence intervals of the Impact of SARS Study overlap with those of both community samples, there is no evidence that prevalence of childhood sexual abuse in the Impact of SARS study is higher than the community.
With respect to childhood physical abuse, the OHS defined physical abuse with a list of specific events including being pushed or grabbed, having things thrown at you, being hit, kicked, burned, choked or physically attacked while you were growing up. The prevalence of physical abuse in females in the Ontario community was 21.1% (95% CI 19.3-22.9), very similar to the 19% (95% CI 13.6-25.7) of females in the Impact of SARS study who endorsed experiencing domestic violence, neglect or physical abuse as a child.
Emotional abuse was the most common form of adversity in the current study, at 44% (95% CI 37.2-51.7). The study of emotional abuse has been limited by difficulties with its definition. The Public Health Agency of Canada identifies several varieties of emotional abuse which occur in relationships of power and control (e.g., behavior that is rejecting, degrading, terrorizing, isolating, exploiting and unresponsive). They cite the findings of the 1995 Women's Health Test that 43% of women experienced emotional abuse while growing up, and 39% reported emotional abuse which occurred within the last 5 years (Public Health Agency of Canada, 2007) . Emotional abuse is undefined in the TSI Life Event Questionnaire but occurred with a similar prevalence. Thus, although the cumulative prevalence of violence, abuse and neglect in the Impact of SARS Study appears high, it is possible that this reflects community norms.
There are few other studies of childhood adversity in healthcare workers for comparison. In the following studies, when confidence intervals were not reported they are estimated from the study's sample size. Regarding childhood sexual abuse, 18% of 323 registered nurses in Toronto (95% CI 14.2-22.6) had "a sexual experience for which you were either too young to give real consent or was forced on you" under the age of 16 (Gallop et al., 1995) . Among 787 medical students and faculty in Rochester, 15% (95% CI 12.7-17.7) of reported physical and/or sexual abuse in childhood (deLahunta & Tulsky, 1996) and 10.8% (95% CI 7.7-14.8) reported childhood sexual abuse. Among 1,150 nurses and nurses aides in Mexico, 14% (95% CI 12-16) reported physical or sexual abuse in childhood (Diaz-Olavarrieta et al., 2001) . While the prevalence of childhood sexual abuse in the Impact of SARS study was higher, its confidence interval overlaps with each of these studies.
The results of this study suggest that childhood adversity occurs in healthcare workers with a prevalence that is not lower than the prevalence in the community. It appears that the "selection filters" of higher education and persistence in a stressful occupation do not act independently to produce a cohort with a low frequency of childhood adversity. It is plausible that early experience with adversity leads some individuals to seek opportunities to care for others. This choice may be reinforced by many positive consequences, including increased self-esteem and self-efficacy, the satisfaction that accompanies altruism, the vicarious satisfaction of protecting others, and the benefits of being appreciated. At the same time, not every individual who chooses this path will have the resources and resilience to complete their education, train in a profession, and tolerate to stresses of a career in healthcare. Thus, it is possible that healthcare workers who have experienced abuse represent a biased sample which is skewed toward resilient outcomes of early abuse. Further research, incorporating measures of resilience, including constructs such as posttraumatic growth, self-esteem, and sense of coherence and directly comparing healthcare workers to members of the lay community could provide answers.
In North American hospitals, most healthcare workers are nurses, and most are women. Little is known about how a personal history of physical or sexual abuse affects a nurse's ability to practice her profession and how it alters the impact of work stress on her. On the positive side, the personal experience of severe adversity may lead a healthcare worker to be more attentive to the suffering of her patients, more alert to signs of unreported victimization, or more dedicated to helping others. However, personal experiences of abuse may also impair assertiveness and self-esteem (Gallop et al., 1995) . Two studies have found the childhood sexual abuse is associated with depression, distress and low self-esteem in nursing students (Rew, 1989) and nurses (Gallop et al., 1995) . Nurses who had experienced abuse identified that problems with selfworth, trust, and assertiveness affected their practice and relationships with other team members (Gallop et al., 1995) . The current study's finding that childhood violence, abuse and neglect is associated with psychological distress and impairment reinforces these concerns.
We hypothesized that childhood exposure to adversity would be associated with the stressful impact of adult life events. We found a strong relationship between a history of childhood adversity and the number of life events that occur as an adult. Because this is a retrospective study, we cannot rule out the possibility that recent life events are spuriously increased in people with greater psychological distress due to recall or reporting bias. However, we believe that this explanation of the results is unlikely because most of the recent events which were probed require little interpretation or recall effort (e.g., In the last 6 months I purchased a house or car, I broke up with my partner, I had to ask for money from a bank, etc.). Furthermore, our retrospective finding is consistent with previous prospective research (Berkman, Leo-Summers, & Horwitz, 1992) which increases confidence in its validity.
We found a non-linear relationship between adverse life events and psychological distress. Compared with healthcare workers who did not experience childhood violence, abuse or neglect, healthcare workers with childhood adversity were both much more likely to experience a high number of life events and greater psychological distress. We were unable to directly test the hypothesis that the experience of childhood adversity moderates the relationship between adult life events and psychological distress in healthcare workers (i.e., that childhood adversity results in a steeper slope in this relationship) for 2 reasons. First, life events were only significantly associated with distress above a threshold (6 major events/6 months in this sample). Second, the subsample for whom a difference between groups could be tested (healthcare workers with more than 6 major events/6 months) was under-powered for detecting an interaction. Thus, the failure to distinguish between the slopes in healthcare workers with adversity (rho = .50) and those without childhood adversity (rho = .32), among healthcare workers with a high number of life events, may be due to Type II error.
Non-linear (positive curvilinear) relationships between cumulative childhood adversity and adverse adult outcomes have been reported in studies using different methodologies than were used in this study (Hammen, Henry, & Daley, 2000; Schilling, Aseltine, & Gore, 2008) . The Adverse Childhood Experiences (ACE) study, in particular, has found graded (and often curvilinear) relationships between the number of childhood adverse experiences and many adverse outcomes later in life including autobiographical memory disturbance, receiving psychotropic medication, adolescent alcohol use, teen pregnancy, adult depression, attempted suicide, and liver disease Brown et al., 2007; Chapman et al., 2004; Dong, Dube, Felitti, Giles, & Anda, 2003; Dube et al., 2001; Dube et al., 2006; Hillis et al., 2004) . The current study, on the other hand, suggests that the experience of any childhood violence, abuse or neglect may be associated with one's position in a positive curvilinear relationship between adult life events and psychological distress.
The second hypothesis, that childhood adversity is associated with occupational impairment, is supported by the finding that childhood adversity is associated with days off work due to stress and illness. This is an important convergent finding; childhood adversity was not only associated with subjective distress but with apparent functional impairment. Future research should incorporate objective measures of function to replicate this finding.
Childhood adversity was inversely associated with perceived availability of social support, which confirms in healthcare workers a trend that has been observed previously in others (Kendall-Tackett, 2002) . Childhood adversity was associated with responding to more severe recent stresses with feelings of hopelessness, helplessness and fear, which is also consistent with observations in other populations (Arata, Langhinrichsen-Rohling, Bowers, & O'Brien, 2007; Gibb et al., 2001) . Unlike previous studies (Griffing et al., 2006; Rew & Christian, 1993) in this sample childhood adversity was not associated with differential coping responses. The lack of association between childhood adversity and coping may be because we measured coping with an unusual event-an outbreak of infectious disease. Since childhood maltreatment has previously been linked to avoidant types of coping (Griffing et al., 2006) and responses to the SARS outbreak were typified by avoidant and distancing strategies in general (Maunder, 2004; Maunder et al., 2006) the nature of the event may have minimized between-group differences.
It is consistent with the theory of polyvictimization (Finkelhor et al., 2007) that there is a gradient of increasing distress from healthcare workers with no childhood violence abuse or neglect to healthcares workers with one event to healthcare workers who experienced two or more types of childhood adversity. Study designed to address this question should include a broader range of childhood exposures including exposure to bullying.
The data support the resilience of the healthcare workers who participated. While there is good evidence from prospective studies that child abuse is a risk factor for mental illness, addictions, and other health problems (Horwitz et al., 2001; Roberts, O'Connor, Dunn, & Golding, 2004; Spataro et al., 2004 ) these problems were not common among participants in the Impact of SARS Study (Lancee et al., 2008) . For example, a lifetime prevalence of major depression of 11.9% in this largely female, middle aged cohort is similar or lower than is found in the general Canadian population (Patten, 2000) and was not more common among workers with a history of violence, abuse or neglect. Resilience to childhood adversity is recognized as a common outcome but the sources of resilience are not fully understood (Collishaw et al., 2007) . Since resilience has sometimes been defined as the absence of psychiatric diagnoses or other indicators of psychopathology, it is noteworthy that the strong relationship between life stress and distress found in this study may represent one of the best-case-scenario outcomes for serious childhood adversity.
This study has important methodological limitations. The Impact of SARS study was designed to study the long-term stressful impact of an infectious disease, not to provide an estimate of the prevalence of sexual and physical abuse in healthcare workers. This analysis is thus subject to the limitations that result from performing a secondary analysis on data that were collected for a different purpose. For example, the gender distribution in this study is unbalanced, which limits conclusions about male healthcare workers. Participants were recruited from medical and surgical units based on their willingness to participate, which means that self-selection due to variables that are related to abuse history is possible. We have addressed this concern by performing a second survey (participation rate = 99%) that compared participants in the Impact of SARS Study to their nonparticipating colleagues working in the same unit. There were no differences with respect to age, gender, healthcare experience, profession and the degree to which they found SARS to be a negative experience (Maunder et al., 2006) which suggests that any biases that are due to self-selection are subtle. We had extensive psychological data to compare participants in the full Impact of SARS survey (n = 769) and those in the second wave study reported here (n = 176) and so we can be very confident that the smaller group is not a psychologically biased sample (Lancee et al., 2008) . The use of a self-report questionnaire and the use of the word "abuse" within the questionnaire may have resulted in lower rates of abuse than would be found by interview or with questions requiring less interpretation. Retrospective reporting of coping, 1-2 years after the event, is prone to inaccuracy due to biased recall (Ptacek, Smith, Espe, & Raffety, 1994) .
A personal history of violence, abuse or neglect is common in healthcare workers. The well-being of healthcare workers is critical to the effectiveness of an over-taxed healthcare system. Although healthcare workers may be resilient as a group, the cumulative impact of stress on abused healthcare workers is substantial. Attitudes of shame and blame have historically led to a silencing of the victims of abuse and have stifled constructive social responses to the problem. An open discussion within the field of healthcare is required which acknowledges the strengths and vulnerabilities that accompany extraordinary personal adversity, and which supports healthcare workers in their efforts to establish and maintain a working environment that is safe, supportive and flexible and facilitates the best possible patient care.
